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Description 
ADJUSTING APPARATUS 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an adjusting apparatus, 
and more particularly to an adjusting apparatus for use in 
angle or linear adjustment. 

[0003] 2. Description of the Prior Art 

[0004] Referring to FIG. 1, a rear-projection television of the 

prior comprises a cover 1 and an optical projection system 
placed inside the cover 1. The optical projection system 
comprises an optical engine 2, a small refection mirror 3, 
a big reflection mirror 4, and a screen 5. An image beam 
provided by the optical engine 2 impinges onto the small 
reflection mirror 3 on the front of the optical engine 2, 
and then onto the big reflection mirror 4 placed on the 
light path of the reflection beam of the small reflection 
mirror 3. Finally, the image beam reflected by the big re- 
flection mirror 4 projects on the screen 5 to display an 



image. 

[0005] The optical engine 2 provides the image beam whose light 
path determines if the image of the screen is distortion. 
Hence, each optical device of the optical projection sys- 
tem, e.g. optical engine 2, small reflection mirror 3, and 
big reflection mirror 4, must be positioned at relatively 
exact positions and projection angles. But the optical de- 
vices inherently have manufacturing tolerances and as- 
sembly tolerances. Therefore, after assembling, the opti- 
cal projection system need to adjust the relative positions 
and inclined angles of optical devices by use of an adjust- 
ing apparatus. Then, the optical projection system is able 
to reach predetermined shrunk and amplified ratio and 
resolve the image distortion and un-focus for achieving 
the optimum performance. 

[0006] Referring to FIG. 2, a prior art adjusting apparatus 10 for 
an optical engine comprises a base 11, a bolt 12, and two 
sliding plates 13, 14 and a rotating carrier 15 sequentially 
placed on the base 11. The optical engine (not shown) is 
placed on the rotating carrier 15, and the highness of op- 
tical engine can be adjusted by rotating the bolt 12. Two 
pairs of guide rails 131, 141 are respectively placed along 
the corresponding sides of the two sliding plates 13, 14, 



to limit to the forward or backward, and right or left 
movement. One end of a rotating shaft pivots on the cen- 
ter of the rotating carrier 15, and the other end is fixed to 
the sliding plate 14. By rotating the rotating shaft, the 
sliding plate 14 rotates along the center of the rotating 
carrier 15 to adjust horizontal angle. With the above- 
mentioned adjusting apparatus, the optical engine can 
adjust highness, forward, backward, right and left direc- 
tions, as well as horizontal angle for the optical engine. 
The above-mentioned adjusting apparatus can only pro- 
vide the horizontal angle adjustment for optical engine, 
but not provide angle adjustments of left and right incli- 
nations so that it cant effectively resolve the problems of 
image distortions and un-focus on screen. Hence, the ad- 
justing apparatus for the optical engine needs to be im- 
proved. 
Summary of Invention 

[0007] one object of the present invention is to provide an ad- 
justing apparatus, which modifies the rotation angle of 
projection images and the light path of image beam by 
adjusting left and right angles of inclination of an optical 
engine to resolve distortion of projection images and un- 
focus on a screen and to improve projection performance. 



[0008] Another object of the present invention is to provide an 
adjusting apparatus with multi-axis adjustment to sim- 
plify the assembly for a rear- projection TV. 

[0009] Further object of the present invention is to provide an 

adjusting apparatus, which can form a module of an opti- 
cal engine and a small reflection mirror. 

[0010] jo achieve the above and other objects, an adjusting ap- 
paratus of the present invention comprises a base, a sup- 
porting frame, a fixed plate, a sliding stand, and a carrier 
carrying an optical engine. The supporting frame, the 
fixed plate, the sliding stand, and the carrier sequentially 
stack on the base. The side surfaces of the supporting 
frame form at least one flank. The flank has at least one 
sliding slot. The base has at least one bulge that co- 
operates with the sliding slot. A third adjusting device has 
one end clipping to the base and the other end screwing 
to and driving the supporting frame moving. A third fixing 
device screws together the supporting frame and the 
base. The fixed plate has at least one sliding bulge. The 
side surface of the sliding stand has at least one flank. 
The flank has a sliding slot corresponding to the bulge. A 
first adjusting device has one end clipping to the fixed 
plate, the other end screwing to and driving the sliding 



stand axis moving. A first fixing device screws and con- 
nects to the sliding stand and the fixed plate. The sliding 
stand and the carrier respectively have corresponding arc 
surface. The center of the sliding stand has an opening, 
and the carrier has a block corresponding to the opening. 
A second adjusting device passes through the sliding 
stand and has one end clipping to the block to push the 
carrier rotating and change inclination angle of the optical 
engine. A second fixing device screws and connects to the 

carrier and the sliding stand. 
Brief Description of Drawings 

[0011] The above and other objects, advantages, and features of 
the present invention will be understood from the follow- 
ing detailed description of the invention when considered 
in connection with the accompanying drawings below. 

[0012] FIG. 1 is a schematic view of an optical projection for 
rear-projection TV of the prior art. 

[0013] FIG. 2 is a perspective view of an adjusting apparatus of 
optical engine of the prior art. 

[0014] FIG. 3 is a perspective view of an adjusting apparatus of 
the first embodiment of the present invention. 

[0015] FIG. 4 is an exploded perspective view of an adjusting ap- 
paratus of the first embodiment of the present invention. 



[0016] FIG. 5 is a sectional view of an axis adjustment of an ad- 
justing apparatus of the present invention. 

[0017] FIG. 6 is a front view of an angle adjustment of an adjust- 
ing apparatus of the present invention. 

[0018] FIG. 7 is a perspective view of a reflection mirror com- 
bined with an adjusting apparatus of the present inven- 
tion. 

[0019] FIG. 8 is a perspective view of an adjusting apparatus of 
the second embodiment of the present invention. 

[0020] FIG. 9 is an exploded perspective view of an adjusting ap- 
paratus of the second embodiment of the present inven- 
tion. 

Detailed Description 

[0021] T he First Embodiment 

[0022] Referring to FIG. 3 and FIG. 4, an adjusting apparatus 20 
of the present invention comprises a base 21, a support- 
ing frame 22, a fixed plate 23, a sliding stand 24, and a 
carrier 25. The upper surface 251 of the carrier 25 has at 
least one fixing pin 252 for fixing an optical engine (not 
shown). 

[0023] The base 21 has an upper surface 211. Two edges of the 
upper surface 211 have a plurality of bulges 212 and fix- 



ing openings 213, and one of the edges further has a hold 
214. Inside the hold 214 has a receiver 2141. A third ad- 
justing device 215 passes through the hold 214 and has 
one end clipping into the receiver 2141 of the hold 214. 

[0024] The supporting frame 22 is placed on the upper surface 
2 1 1 of the base 21, and has a top surface 221 which ex- 
ists an angle of inclination to the base 21. Two edges of 
the top surface 221 respectively form a left flank 222 and 
a right flank 223, which form a hat-shape body. The left 
flank 222 and the right flank 223 have a plurality of slid- 
ing slots 224A and 224B. The sliding slots 224A corre- 
spond to the bulges 2 12. A plurality of third fixing devices 
225 is provided to perpendicularly pass through the slid- 
ing slots 224B and, then, screw to the fixing openings 213 
to connect the base 21 and the supporting frame 22. The 
supporting frame 22 has an adjusting opening 226 behind 
the backside of the hold 214. One end of the third adjust- 
ing devices 215 parallel to the direction of sliding slots 
224A passes through the hold 214 and, then, screws to 
the adjusting opening 226 to drive the movement of the 
supporting frame 22. 

[0025] Referring to FIG. 5 showing function of the adjusting ap- 
paratus 20, a supporting point is formed by using the re- 



ceiver 2141 of the hold 214 to clip one end of the third 
adjusting device 215, and the bulges 212 guides the slid- 
ing slot 224B. As loosening the third fixing device 225, 
the third adjusting device 215 is rotated to drive the sup- 
porting frame 22 moving along the direction of the sliding 
slot 224A to the predetermined position, and then the 
third fixing device 225 is fastened to fix the supporting 
frame 22. On the contrast, as loosening the third fixing 
device 225, the third adjusting device 215 is reversely ro- 
tated to drive the supporting frame 22 to the predeter- 
mined position in opposite direction. Therefore, the ad- 
justing apparatus 20 of the present invention can reach 
the first axis adjustment. 
[0026] Referring to FIG. 3 and FIG. 4 again, the fixed plate 23 is 
screwed with a screwing device 231 to the top surface 
221 of the supporting frame 22. Due to the inclination top 
surface 221, there is an angle of inclination between the 
fixed plate 23 and the base 21. The fixed plate 23 has an 
upper surface 232, on which has a plurality of bulges 233 
and fixing openings 234, and one edge of the fixed plate 
23 has a hold 235. A is receiver 2351 is inside the hold 
235, and a first adjusting device 236 passes through the 
hold 235 and has one end clipping into the receiver 2351 



of the hold 235. 

[0027] The sliding stand 24 is placed on the upper surface 232 of 
the fixed plate 23, whose two edges form a left flank 241 
and a right flank 242. The left flank 241 and the right 
flank 242 have a plurality of sliding cavities 243A corre- 
sponding to the bulges 233 and a plurality of sliding cavi- 
ties 243B. First fixing devices 244 perpendicularly pass 
through the sliding cavities 243B. The side surface of the 
sliding stand 24 has a screw hole 245 behind the backside 
of the hold 235 of the fixed plate 23. One end of the first 
adjusting devices 236 parallel to the direction of sliding 
cavities 243A passes through the fixed plate 23 and, then, 
screws to the screw hole 245 to drive the sliding stand 24 
moving along the direction of the sliding cavities 243A. 

[0028] Referring to FIG. 5 which shows function of the adjusting 
apparatus 20, as loosening the first fixing device 244, the 
bulges 233 and the sliding cavities 243 cooperate with 
each other to guide and, the receiver 2351 of the hold 
235 clips one end of the first adjusting device 236 to form 
a supporting point. So press the first adjusting device 236 
to drive the sliding stand 24 moving along the direction of 
the sliding cavity 243A to the predetermined position. 
Then, the first fixing device 244 screws to fix the sliding 



stand 34. On the contrast, as loosening the first fixing de- 
vice 244, the first adjusting device 236 is reversely ro- 
tated to drive the sliding stand 24 to the predetermined 
position in opposite direction. Therefore, the above- 
mentioned adjusting apparatus 20 can reach the second 
axis adjustment. 

[0029] As shown in FIG. 3 and FIG. 4, the center of the sliding 

stand 24 has a frame 248. The frame 248 has a rectangu- 
lar opening 247 at the center of its upper arc surface 246. 
Two edges of the frame 248 have a screwing hole 249 in- 
terlinked to the opening 247. A second adjusting device 
253 passes through the screwing hole 249. End surfaces 
of the frame 248 have fixing openings 2481. 

[0030] The carrier 25 is placed on the arc surface 246 of the slid- 
ing stand 24. Down surface 254 of the carrier 25 is a con- 
vex arc surface corresponding to concave arc surface of 
the sliding stand 24. Two end surfaces of the carrier 25 
respectively fasten an arc plank 256. The arc planks 256 
have arc cavities 2561 according to the arc curvature of 
the sliding stand 24. The positions of the arc cavities 
2561 are corresponding to the fixing opening 2481 of the 
sliding stand 24. A second fixing device 257 passes 
through the arc cavities 2561 and screws to the fixing 



opening 2481 to fix the carrier 25. Inside surface of the 
arc plank 256 has a plurality of supporting pins 2562 
which clip the upper arc surface 246 of the frame 248 so 
that the carrier 25 and sliding stand 24 form sliding con- 
nection. Down surface has a block 255 corresponding to 
the position of the opening 247. The block 255 is smaller 
than the rectangular opening 247 and is received inside 
the opening 247 so that the second adjusting device 253 
passes through the screwing hole 249 and, then, one end 
of the second adjusting device 253 is clipped to the block 
255. 

[0031] Referring to FIG. 6 which shows function of the adjusting 
apparatus 20, as loosening the second fixing device 257, 
the second adjusting device 253 is rotated to push the 
block 255 so that the carrier 25 rotating along the arc 
surface of the sliding stand 24 to adjust the left and right 
angles of inclination of the carrier 25. On the contrast, the 
second adjusting device 253 is reversely rotated to drive 
the carrier 25 to the predetermined position. Therefore, 
the above-mentioned adjusting apparatus 20 can reach 
the third axis adjustment. In addition, as the center of op- 
tical engine is placed the center of the arc surface of the 
sliding stand 24, the second adjusting device 253 makes 



optical engine rotate around the center of optical axis so 
that it can adjust the rotation angle of projection images 
and can improve distortion of projection images and un- 
focus on screen. 

[0032] Hence, as optical engine fastens on the upper surface 251 
of the carrier 25, by respectively rotating the first adjust- 
ing device 236, the second adjusting device 253 and the 
third adjusting device 215, the position and inclination 
angle of optical engine are quickly adjusted to make im- 
age beam, provided by optical engine, precisely project on 
screen and reach optimum performance. 

[0033] | n addition, there is an inclination angle between the sup- 
porting frame 22 and base 21. The fixed plate 23, the 
sliding stand 24 and carrier 25 having optical engine se- 
quentially stack on the supporting frame 22 so that there 
is an angle of inclination between optical engine and the 
base 21. Hence, the adjusting apparatus 20 can apply to 
optical system of rear-projection TV whose optical engine 
needs inclined projecting beam (shown in FIG. 1). As a re- 
sult, the third adjusting device 215 moves optical engine 
along the axis of the base 21, the first adjusting device 
236 makes optical engine move along the inclined surface 
of the supporting frame 22, and the second adjusting de- 



vice 253 makes optical engine rotate around the center of 
the arc surface to adjust the left and right inclination an- 
gle of optical engine. 

[0034] Furthermore, referring to FIG. 7, two edges of the top sur- 
face 221 of the supporting frame 22 respectively have a 
connection plank 227 for screwing a small mirror 3 so 
that the small mirror 3 and optical engine can combine as 
a module to place inside rear-projection TV to simply the 
fabricating steps. 

[0035] The Second Embodiment 

[0036] As shown in FIG. 8 and FIG. 9 that show an adjusting ap- 
paratus 30 of the second embodiment of the present in- 
vention, the basic structure of the present embodiment is 
similar to that of the first embodiment. The differences 
between the present embodiment and the first embodi- 
ment are that a top surface 321 of a supporting frame 32 
is parallel to a upper surface 311 of a base 31 such that a 
fixed plate 33, a sliding stand 34, and a carrier 35 having 
optical engine, sequentially stacking on the supporting 
frame 32, are still parallel to the base 31. The basic 
method for adjusting position of optical engine of the 
present embodiment is the same as the first embodiment. 
By rotating the first adjusting device 336, the second ad- 



justing device 353, and the third adjusting device 315, the 
position and inclination angle of optical engine can be 
quickly adjusted to make image beam, provided by optical 
engine, precisely project on screen and reach optimum 
performance. 

[0037] | t w j|| De apparent to those skilled in the art that in light of 
the forgoing disclosure, many alternations and modifica- 
tions are possible in the practice of this invention without 
departing from the spirit or scoop thereof. Accordingly, 
the scoop of the invention is to be considered in accor- 
dance with the substance defined in the following claims. 



